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(57) ABSTRACT 

A seal pro?le for the closing edge of a door includes a body 
and at least one chamber de?ned Within the body. A defor 
mation sensor is disposed Within the at least one chamber. At 
least one sealing lip de?nes proximal and distal ends, the 
proximal end being attached to a surface of the body. The at 
least one chamber is disposed substantially centrally and on 
an end region of the body. The at least one sealing lip extends 
outwardly from the end region of the body from a location 
adjacent to the at least one chamber. The at least one sealing 
lip protrudes obliquely With respect to the end region. The 
distal end of the at least one sealing lip extends further from 
the end region than the at least one chamber. 

10 Claims, 1 Drawing Sheet 
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SEAL PROFILE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This is a National Stage Entry from International Patent 
Application No. PCT/EP2006/001133, ?led on Feb. 9, 2006. 
The International Application, in turn, relies for priority on 
Austrian Patent Application No. A269/2005, ?led on Feb. 18, 
2005. This application relies for priority on these two appli 
cations, the contents of both of which are incorporated herein 
by reference. 

FIELD OF THE INVENTION 

The invention relates to seal pro?les. More speci?cally, the 
invention concerns seal pro?les for the main closing edges of 
sliding doors, swinging-sliding doors and compartment doors 
of vehicles. Even more speci?cally, the invention relates to 
seal pro?les for rail vehicles, where the seal pro?le includes at 
least one chamber for accommodation of a deformation sen 
sor therein and at least one sealing lip. 

DESCRIPTION OF THE RELATED ART 

Pro?les of this type are known, for example, from EP 1 288 
420A, DE 196 42 21 A, DE 94 06 445 U and DE 298 08 292 
U, and generally satisfactorily meet the safety requirements 
imposed on them. 
A current safety guideline requires that sensors be ?tted in 

cavities within the rubber seal pro?le. The sensors generally 
are “switching strips”, but other sensors may be employed. 
For example pressure monitors, which react to the compres 
sion of gas enclosed in the cavity are also known. Sensors of 
these types are required to be sensitive enough to recognize if 
thin objects become trapped between the seal and its oppos 
ing surface. The sensors are required to detect objects such as 
walking sticks, crutches, thin folders, individual ?ngers and 
even dog leads (or leashes) and items of clothing. In order to 
achieve this level of sensitivity, the cavities in which the 
sensors are ?tted have been brought ever closer to the outer 
contour of the cross section of the seal pro?le. With respect to 
seals disposed in the closing direction of doors, the seals have 
been moved ever closer to the end of the pro?le to avoid 
intermediate elements, the deformation of which reduces the 
transmission of the trapping action. 

The result of these measures is that the door seals may no 
longer satisfy their original purpose, mainly to seal the door. 
This effect is apparent at least in the region of the main closing 
edge of the doors at which such seal pro?les are generally or 
even compulsorily used. 

SUMMARY OF THE INVENTION 

It is therefore the object of the invention to provide a door 
seal, in particular for the main closing edge of the door, which 
reacts reliably and with a high degree of sensitivity even to 
thin trapped objects, but at the same time improves the sealing 
action of such a seal. 

According to the invention, in the cross section of the 
pro?le, at least one chamber provided for a sensor is located 
at least approximately centrally and in the end region of the 
seal pro?le. At least one sealing lip extends from the end 
region of the pro?le in the vicinity of the transition from the 
end to the sensor chamber. From the end, the sealing lip 
protrudes outwardly and obliquely, preferably at an angle of 
at least 30°. The sealing lip also projects in a direction per 
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2 
pendicular to the end, over the outer contour of the sensor 
chamber. In other words, the distance from the proximal end 
of the sealing lip to the distal end of the sealing lip is greater 
than the distance that the sensor chamber extends from the 
end region. 

In one contemplated embodiment, the sensor chamber is 
preferably arranged precisely centrally. In addition, the pro 
?le, as a whole, is constructed symmetrically in cross section 
and has two sealing lips. 

This design, which includes a mating pro?le with an essen 
tially V-shaped cross section at least in its end region, ensures 
that the sealing lip is suf?ciently deformed, even at the soft 
ness required for obtaining the needed sensitivity of the sen 
sor device. In addition, in the closed state of the door, the 
design applies suf?cient force against the mating pro?le and, 
thus, ensures su?icient sealing. By means of the V-shaped 
design of the sealing gap in the closed state of the door, the 
sensitivity of the sensor arrangement is also signi?cantly 
improved. Sensitivity is improved, because objects trapped 
between the outer end regions of the sealing gap, in which the 
actual sealing takes place by means of the sealing lip, are 
pressed against the sensor strip (or another sensor). Any 
object trapped between the outer end regions of the sealing 
gap will increase further the forces necessary to recognize the 
trapped state of the object. 

In addition to this, in one re?nement, the shape and depth of 
the mating pro?le in the region of the sealing gap are designed 
in such a manner that, in the closed state of the door, the 
chamber for the sensor bears in the central region virtually 
against the base of the V while a signi?cant volume remains 
free in each case laterally therefrom. Therefore, when the 
door is closed, not only are there two sealing surfaces in 
contact but also, in between, in the manner of a contact-free 
seal, there are two sealing chambers with a restrictor arranged 
in between. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is explained in more detail below with ref 
erence to the drawings, in which: 

FIG. 1 shows the state of the seals when the door is open, 
and 

FIG. 2 shows the state of the seals when the door is closed. 

DETAILED DESCRIPTION OF 
EMBODIMENT(S) OF THE INVENTION 

FIG. 1 illustrates a pair of interacting seals in a schematic 
cross-section perpendicular to the longitudinal extent of the 
seal. One such pair of seals comprises a male pro?le 1 and a 
female pro?le 2 with an essentially V- shaped end surface. The 
two pro?les are fastened in a matching manner to door leaves 
3, preferably, for example, by means of strips 4 which have a 
mushroom-like cross section and also by means of sealing 
strips 5 which are expanded elastically by means of the door 
leaf. The sealing strips 5 bear tightly against the exterior of the 
door leaf 3. 

In the exemplary embodiment illustrated, both the male 
pro?le 1 and the female pro?le 2 are provided with a respec 
tive chamber for receiving a matching collision sensor. In the 
illustrated embodiment, the chamber 6 provided in the female 
pro?le 2 may be equipped with a sensor that detects, during 
the closing of the door, if there is still suf?cient space between 
the two pro?les 1, 2 in order, for example, to pass an arm, a 
briefcase or the like through. Sensors of this type do not have 
to be very sensitive but should reliably react to the trapping of 
a limb or of a child. Therefore, it is desirable to position the 
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sensor in the chamber 6 where it receives impacts and knocks 
only transmitted by the pro?le webs 7 which are of V-shaped 
design. 

The construction for the chamber 8 differs from the con 
struction of the chamber 6. Speci?cally, the chamber 8 pro 
trudes over the end 9 of the male pro?le 1. As a result, in the 
event of a collision or impact, the sensor provided in the 
chamber 8 is activated directly and without any damping. 
Sensors of this type are frequently activated only after the 
door has been closed, since merely the vibrations at the end of 
the closing movement would su?ice, if the two seal pro?les 1, 
2 come into contact with each other, to activate the sensor. 

According to the invention, the chamber 8 is formed in the 
central region of the end 9. In addition, from the region in 
which the chamber 8 protrudes beyond the end 9, two sealing 
lip(s) 10 also protrude from the end 9. In one contemplated 
variation, only one lip 10 protrudes from the end 9. As may be 
appreciated by those skilled in the art, the invention includes 
at least one lip 10, but could include a greater number. 

According to a preferred re?nement of the invention, the 
angle 0t between the lips 10 and the surface of the end 9 is at 
least 30°, preferably approximately 45°. The sealing lips 10 
protrude obliquely outwards from a position near the central 
region of the end 9. In addition, the lips 10 are of a length such 
that their tips extend from the end 9 a greater distance than the 
chamber 8. In other words, the tips of the lips 10 are disposed 
at a greater height from the end than the top of the chamber 8. 
For de?nitional purposes, the base of each sealing lip 10 is 
referred to as the proximal end (i.e., the end proximal to the 
end 9), while the tip is referred to as the distal end (i.e., the end 
distal from the end 9). 
When FIGS. 1 and 2 are compared, it becomes apparent 

that the long design of the sealing lips 10, in conjunction with 
the V-shaped design of the contour of the female seal 2, helps 
to establish a reliable seal. As is apparent from the drawings, 
the sealing lips 10 are elastically deformed to a su?icient 
extent that they bear with su?icient force against the contour 
11 of the mating pro?le in order to bring about reliable seal 
ing. As may be appreciated from FIG. 2, this also has the 
effect that the sealing lips 10 bear over a signi?cant section of 
the contour 11. Therefore, soiling and damage to the pro?le 2 
or the sealing lips 10 do not reduce signi?cantly the sealing 
action. In addition, misalignments (or inaccuracies) between 
the pro?le 2 and the sealing lips 10 also do not result in a 
signi?cant diminution of the sealing action therebetween. 
As also becomes apparent from a study of FIG. 2, the 

volume enclosed between the two seals essentially includes 
two chambers 12, 13 that are virtually separated from each 
other by the projection of the sensor chamber 8 from the end 
9. By means of this measure, the space also acts as a contact 
free seal, namely with two chambers 12, 13 and a restrictor 
arranged in between. 

The invention is not restricted to the exemplary embodi 
ment(s) illustrated and described, but may also be modi?ed in 
different ways. In particular, it is possible to select asym 
metrical formations which then, under some circumstances, 
also make the provision of two different pro?les super?uous. 
In this contemplated example, a sensor chamber located 
entirely in the end region would then be provided on both 
sides and each of the two pro?les would bear a sealing lip. 
Finally, it is also unnecessary to provide a sensor chamber 6 
for severe collisions, and also, overall, it is only necessary to 
arrange at least one sealing lip 10, but the latter will be 
understood to satisfy the abovementioned conditions accord 
ing to the invention. 
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4 
Of course, the provision of further sealing lips, chambers or 

webs is possible, but, for the invention, it is contemplated 
primarily that a chamber for a sensor is provided in the end 
region of one of the seals and that a sealing lip project 
obliquely forward and outward approximately from the 
region at which the chamber opens into the end. 
The door gap seal may be used not only for classic protec 

tion against trapping but also for “residual gap monitoring”. 
This means that the switching strips are only switched 
actively for a few seconds by signal technology, after a locked 
message is generated by the system, in order to recognize 
whether an object has been trapped. 

Other embodiments and variations will be appreciated by 
those skilled in the art. Those embodiments and variations are 
intended to fall within the scope of the invention. 

What is claimed is: 
1. A seal pro?le for a closing edge of a door, the pro?le 

comprising: 
a body; 
at least one chamber de?ned within the body; 
a deformation sensor disposed within the at least one 

chamber; and 
a plurality of sealing lips each de?ning proximal and distal 

ends provided at opposite ends of a major axis of each of 
the sealing lips, the proximal ends each being attached to 
a surface of the body apart from each other by a distance 
that is less than a distance apart for each of the corre 
sponding distal ends, 

wherein the at least one chamber is disposed substantially 
centrally within the body and on an end region of the 
body, wherein each of the plurality of sealing lips 
extends outwardly from the end region of the body from 
locations adjacent to the at least one chamber, wherein 
the plurality of sealing lips each protrude along the 
major axis thereof obliquely with respect to the end 
region, and wherein the distal ends of each of the plu 
rality of sealing lips extend further from the end region 
than the at least one chamber. 

2. The seal pro?le of claim 1, wherein the at least one 
chamber is arranged precisely centrally on the end region. 

3. The seal pro?le of claim 1, wherein the plurality of 
sealing lips comprises two sealing lips, each being disposed 
symmetrically on either side of the at least one chamber. 

4. The seal pro?le of claim 1, wherein each one of the 
plurality of sealing lips is disposed at an angle of at least 30° 
with respect to the end region. 

5. The seal pro?le of claim 4, wherein each one of the 
plurality of sealing lips is disposed at an angle of 45° with 
respect to the end region. 

6. The seal pro?le of claim 1, wherein the at least one 
chamber contains a gas such that compression of the at least 
one chamber increases the pressure of the gas, thereby acti 
vating the deformation sensor. 

7. A door incorporating the seal pro?le of claim 1, wherein 
the door is a sliding door, a swinging door, or a compartment 
door 

8. The door of claim 7, wherein the door is a vehicle door. 
9. The door of claim 8, wherein the vehicle is a rail vehicle. 
10. The door of claim 1, wherein the proximal end of each 

of the sealing lips moves in angled relationship to the distal 
end when the door is closed to form a seal. 
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